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Introduction
Insufficient savings and bad financial decision-making are major concerns in the face of increasingly complex financial markets and larger reliance on individual financial provision for old age. While these concerns have been raised for decades (see, inter alia, Engen, Gale and Scholz, 1996; Skinner, 2007) , recent research has shown that households' actual decision processes face many limitations and poor decisions occur frequently. For example, some individuals repeatedly pay expensive overdraft fees on their credit cards (Stango and Zinman, 2009a) , they seem to be taken advantage of by brokers when choosing a mortgage (Woodward and Hall, 2011) , a large portion feel overburdened with debt (e.g., Lusardi and Tufano, 2009 ).
One explanation for inadequate financial decisions is a lack of financial knowledge. Lusardi et al. (2010) find that "fewer than one-third of young adults possess basic knowledge of interest rates, inflation and risk diversification." Literacy levels are low among the young and persist over the life cycle (Lusardi and Mitchell, 2008) , and measures of financial literacy are generally correlated with household wealth (van Rooij et al., 2012) . Christelis et al. (2010) highlight the impeding role of information constraints in portfolio choice, and Jappelli and Padula (2013) stress the effects of financial literacy on savings decisions. Given the concern that many individuals lack the ability to make solid financial decisions, Lusardi and Mitchell (2007a, b) and Hastings et al. (2012) call for systematic efforts to increase financial literacy.
While several policy interventions aimed at increasing financial literacy have been proposed and implemented, there is to date little evidence on whether and how financial literacy increases through training (see Hastings et al., 2012) .
In this paper, we assess the effects of a short financial education program on financial literacy and financial decision-making among German high school teenagers, with a particular focus on teenagers who come, on average, from families of low socio-economic status (SES). We study a financial education program for teenagers rather than adults for three reasons: First, cognitive abilities peak in young adulthood so that learning efficiency is likely to be highest at younger ages (Heckman, 2006) . Secondly, attitudes towards financial decisions, such as shopping and saving, are already important at young ages and have large cumulative effects over the life cycle. This is quantified in Lusardi et al. (2013) who study financial knowledge accumulation in a dynamic life cycle model. They find that over half of lifetime wealth inequality can be attributed to heterogeneity in financial knowledge in early adulthood. They conclude that "educational efforts to enhance financial savvy early in the life cycle so as to produce one percentage point excess return per year would be valued highly by people in all educational groups." Third, keeping program scalability in mind, integration of financial education into the school curriculum is attractive: coverage and outreach can be achieved across all population groups as attendance is mandatory (Hastings et al., 2012) .
We target schools with teenagers from low-SES families since deficiencies in financial literacy are particularly concentrated in these low-SES strata of the population (e.g., Lusardi and Mitchell, 2008; Jappelli, 2010) .
The financial education program we examine consists of three 90-minute training modules, focused on shopping, planning, and saving. The module on shopping provides information about the aims of advertising and raises awareness about impulsive vs. deliberated shopping decisions. The module on planning discusses the difference between one-off and repeated costs and provides students with budgeting tools to help them reach their financial goals. Finally, the training on saving discusses the characteristics of different financial products, focusing on the trade-off between risk, liquidity, and return.
The program is offered to by a non-profit organization in Germany (henceforth, the "provider"). The modules are typically administered during a week in normal class hours by volunteers who visit the class, and participation is compulsory. Hence, our setting rules out self-selection of students. 1 In our analysis of the effects of the training modules, we need to distinguish treated classes and those in a control group. Allocation to treatment and control occurs at the school level, avoiding spillover effects, and is determined by scheduling restrictions. Towards the end of the school year, teachers who had previously shown an interest in the program were asked whether they would have time in their schedule for the financial education program during the remainder of the school year. If teachers and volunteers were available, the school was allocated to the treatment group. Otherwise, trainings were scheduled for the next school year, and the classes belong to the control group. To control for potential biases arising from the non-random assignment process, we implemented a before-after design by fielding two surveys in each group, which allows us to use a difference-in-differences approach. This allows us to remove any systematic differences between treatment and control, as measured before treatment. When comparing students on an array of background characteristics, including numeracy and cognitive ability, as well as outcome variables (financial interest, knowledge and behavior) across treatment and control classes at baseline, we find no significant differences. Moreover, the potential for selection at the class/school level into the treatment group is mitigated by the fact that the financial training modules we study are provided by outsiders (volunteers of the provider), and not by the teachers themselves. Teachers did not examine students about the trainings nor were they evaluated themselves. Further, our results remain robust across different robustness checks.
At baseline, teenagers' interest in finance and knowledge is limited. More than 38% of the surveyed students have no interest in financial matters and only 21% of students stating that their knowledge is good or very good. Probing into their knowledge using factual questions, we find mixed results: Many students can identify the least risky financial product but over a quarter (26%) believe that smartphones do not have repeated costs.
When it comes to behaviors, almost half the students report that they shop impulsively. At the same time, about 60% report to have enough money left at the end of the week and save.
Hence, while their shopping habits appear to reflect some lack of self-control, students do not seem to be tightly constrained in their budgets (which mainly stem from pocket money).
Our analysis reveals that the relatively short financial education program significantly increases both knowledge of, and interest in, financial matters. Interest in financial matters increases by about 20%, and the difference is strongly statistically significant. Similarly, self-assessed financial knowledge increases by about 21%. Students do not only feel more informed, their financial knowledge improves with the training. In particular, the strongest increase is observed in the percentage of students who assess the riskiness of assets correctly.
We observe a significant change in self-reported shopping behavior. The likelihood that a student identifies herself as an impulse buyer decreases with the training. Impulse decisions, especially impulse purchases (Vohs and Faber, 2007) , have been widely interpreted in psychology and economics as a deviation from rational behavior. They are viewed as the result of time-inconsistent preferences (Frederick et al., 2002) , which are in turn related to willpower depletion. 2 Changing impulse purchases is also important since shopping is one of the main dimensions along which teenagers make financial choices, i.e., they receive pocket money from their parents and then face the decision of what to do with this money. On the other hand, we do not observe a change in students' reported savings. This suggests that the decrease in impulse shopping is not driven by a demand effect, as self-reported savings would presumably be subject to the same demand effect.
We find strong gender differences already at these young ages of 13 to 15 years, controlling for numeracy and cognition. Gender differences are present in all dimensions of financial matters: financial knowledge, motivation, and behavior. Girls are less likely to be interested in financial matters to start with, and their self-assessed knowledge is also lower. The latter may be partly explained by boys' overconfidence (gender differences in overconfidence are known to exist among adults, e.g. Barber and Odean, 2001) . Girls are also less likely to save and, consistent with this, more likely to have just enough money to make ends meet at the end of the month. Similar gender differences have been found, especially for financial literacy, among adults (e.g., Lusardi and Mitchell, 2008; Almenberg and Dreber, 2012; Bucher-Koenen et al., 2012) . The fact that we find them already at such young ages suggests that other factors than those associated with the gender gap among adults (e.g., differential responsibility for managing household finances or the wage gap) must be at play as well.
Our paper is among the first to assess the impact of a financial education program on the financial knowledge and behaviors of teenagers. A large literature has focused on adults and small entrepreneurs and found mixed results, (e.g., Bruhn and Zia, 2011; Cole et al., 2011; Carpena et al., 2011; Collins, 2012; Drexler et al., 2010; Gibson et al., 2012; and Karlan and Valdivia, 2011) . A growing literature focuses on teenagers and the impact 2 Psychologists view the individual as struggling between desire and restraint and find that the repeated exertion of effort leads to willpower depletion (for a survey of the related literature in economics, see Bucciol et al., 2010) . Succumbing to temptation thus may result from lack of self-control, which has been shown to be particularly prevalent among teenagers and decreasing in age (Mischel and Metzner 1962; Mischel and Mischel, 1983) . of financial education programs offered in schools. Some studies have focused on nationwide programs, using the timing of implementation at the state level to identify impacts (Bernheim et al., 2001; Cole et al., 2012) . These studies also find mixed results. An event study of the introduction of financial education to high-school curriculums in the U.S. by Brown et al. (2013) provides evidence of significant favorable effects of financial education on youth indebtedness, reducing the likelihood of having a credit report, the incidence of delinquent accounts, and the amount of debt held.
A couple of recent studies focus on the impact of different programs on knowledge (Walstad et al., 2010, Bechetti and Pisani, 2012) or behavior on a virtual platform (Carlin and Robinson, 2012 ). An important contribution of our paper is that we measure knowledge and elicit behavior through a survey, and hence provide a more complete analysis of the impact of financial education. We also collect a large set of background characteristics, including numeracy (math grade) and cognitive ability (Raven's progressive matrices). Hence, we are able to control for students' ability when assessing the impact of the training. As most of the literature, we measure short-run effects. However, our finding of changes in the attitude towards financial matters and in shopping behavior suggests a more fundamental effect on teenagers' mentality, which may potentially have long-run impacts as well.
The remainder of this paper is structured as follows. We describe the context of the study, the training units offered by the financial training provider and the design of our study in Section 2. Section 3 presents the results. In Section 4, we summarize our findings and discuss their implications.
Context and study design 2.1 The financial literacy initiative
The financial education program we examine is provided by a non-profit organization, My Finance Coach, which has offered financial education to over 35,000 German high school students, aged mainly between 13 and 15 years, since its startup in October 2010 (see My Finance Coach, 2012). 3 We evaluate the impact of financial education offered through visits of "finance coaches" to schools. These coaches are employees of the (for-profit) firms that sponsor the (non-profit) provider, and they are not compensated for the training they provide to high-school students. They volunteer to conduct several visits of 90 minutes, each of which is dedicated to one of the training modules. The provider offers a set of materials for each module and trains the coaches; hence, visits are standardized.
We evaluate the joint impact of three training modules that are provided to all treated classes: Shopping, Planning, and Saving. The Shopping module deals with acting as an informed consumer in high-school students' own social environment. It focuses on increasing students' awareness of their everyday shopping behavior. It emphasizes the difference between needs and wants, with the objective that students prioritize their purchasing decisions and decrease impulsive purchases. The module also stresses that the objective of advertising is to sell specific products, which is particularly important as advertising tends to be increasingly blended with entertainment. The Planning module discusses the concepts of income and expenses, as well as one-off and repeated costs. It further discusses planning tools to help students reach their financial goals, like buying a motorbike. The last module, Saving, discusses the characteristics of different savings products. It also introduces the "magic triangle", which has risk, return, and liquidity in each corner, illustrating that any financial product implies a trade-off between these three dimensions. The module emphasizes that the adequacy of each product depends on the person's needs. 4
The high schools in our study pertain to the lower stream of German high schools, in which most students continue with vocational training after graduation (rather than attending college). 5 Dustmann (2004) shows that there is a strong association between family background (parents' education as well as occupational status) and the level of children's school stream. Moreover, children in the lower streams also end up having lower income and occupational outcomes as adults. Training programs that focus on lower stream schools hence provide the opportunity to increase financial knowledge among those students who are likely to have the lowest levels of knowledge (e.g. Lusardi and Mitchell, 2008; Jappelli, 2010 ).
Study design
During the spring of 2012, students answered two paper-and-pencil questionnaires: the baseline survey and the follow-up survey. In the treatment classes, the baseline questionnaire was filled in before the three financial education modules started. Directly thereafter, the three training modules took place (mostly, all within in the same week). Approximately three weeks after baseline, the students completed the follow-up questionnaire. Students in the control group completed the questionnaires approximately over the same timespan, with no training in between. Their training was postponed until after the end of the study, sometimes to the next school year, and no finance coach visited the control classes between the two surveys.
Treatment assignment occurred at the school level. Early in the Spring of 2012 (before Easter), teachers that had expressed an interest in participating in the provider's financial literacy trainings were contacted by staff of the provider. They were asked whether they would have time in their schedule to host the three training modules before the summer break -within the next two months -and volunteers were scheduled to act as coaches for the trainings. Scheduling towards the end of the school year (in May and June) is mostly determined by end-of-year examinations which all students have to take, and by one to two practical training weeks during which students visit companies to learn about future potential occupations and are hence out of school. If the class schedule allowed and volunteers were available, the class received the training and was assigned to the treatment group. If time constraints did not allow for the training to be completed before the summer holidays, the training modules were scheduled for the next academic year, and classes were invited to participate in our study nevertheless. These classes form the control group. 6 Importantly, at the time of treatment assignment, both control and treatment teachers were interested in having their students participate in the financial education program, but scheduling restrictions affect its timing and hence allocation of classes to treatment or control.
Since scheduling of the training took place in the end of April and in the beginning of May, whether or not the class was available at the same time a volunteer was available was largely pre-determined. Nevertheless, to control for potential biases arising from the non-random assignment process, we take the following steps. First, to control for ex ante differences between the treatment and control groups, our analysis follows a difference-in-differences approach, comparing changes between the two surveys in the treatment and control groups.
This also filters out potential survey effects, i.e., any changes in attitudes and knowledge induced by repeated participation in a survey alone. Second, we examine whether there are differences between treatment and control students at baseline and observe basically none, as detailed below. We also examine differences in class characteristics and again observe none.
Third, we focus on a financial education program provided by outsiders, i.e. volunteers who work for the sponsors and partners of the provider. Hence, the teacher is not directly involved in the training and is not evaluated in any way for its success. Further, the contents are not examined and graded, as the financial education program is not part of the school curriculum. Fourth, while our focus is on the differences-in-differences approach, we also conducted several robustness checks, including (i) only focusing on the difference between the baseline survey and the follow-up survey and (ii) propensity score matching, with very similar results. 7
Our sample consists of 32 classes in the treatment group and 15 in the control group.
Of the participating classes, some did not manage to have students fill in the follow-up survey before the summer break: 27 classes in the treatment group and 11 in the control group also filled in the follow-up survey. 8 The total numbers of questionnaires by time period and treatment status are reported in Table 1 . 9 Within participating classes, only students who 6 Nearly all teachers whose classes were eligible for the control group consented to participate in our study. 7 Results of these robustness checks are provided in Appendix A. 8 Results remain qualitatively the same if we concentrate only on those classes that filled in the survey at both points in time. 9 The questionnaires of 6 control-group classes (127 observations) were sent back without indication had written parental consent could be asked to complete the surveys. Students were handed out informed consent forms by the teacher ahead of time and returned them if their parents decided to consent. Overall, unit response rates within participating classes are high, with
an average of 85% -in spite of absenteeism and the requirement of written parental consent. Table 1 here
The questionnaire contained questions on financial attitudes, knowledge, behavior and socio-economic characteristics. 10 A summary is presented in Table 2 . Attitude, and generally motivation, plays an important role in the learning behavior of teenagers. Hence, we asked two questions to measure student's attitudes toward finance: one asked the student about his interest in finance and the other about his self-assessed knowledge about finance (interest and knowledge).
Four questions tested the financial knowledge of students. Two of these questions aim at measuring students' awareness of advertising aims, the main knowledge component of the Shopping module. The questions requested students to assess whether advertising wants to sell (advertising 1 ) and whether it shows what one needs (advertising 2 ). A further question tests one of the main concepts of the Planning module: whether students have become aware of the difference between one-off and repeated costs with respect to durables (costs). A final question measured whether students had learned about the risk of different financial products, related to the Saving module (risk ). These questions were not taken directly from the training content, but adapted to similar situations to examine whether their newly acquired financial knowledge had transferred to broader domains.
Our questions differ from the basic financial literacy questions used by Lusardi et al. (2010) for a number of reasons. First, in 7th and 8th grade students are between 13 and 15 years old, while to date, the basic financial literacy questions have only been asked to adults. Second, the concepts of interest compounding, inflation, and risk diversification are not known to students at these ages 11 and, most importantly, they are not part of whether the survey was a baseline or follow-up survey and are thus excluded from our empirical analysis. 10 The survey questions are presented in Appendix B. 11 For example, in the math classes within our schools students just start to cover basic percentage calculations in the of 7th grade and finish the topic in 8th grade in most cases. the financial education program, which is adapted to teenagers' everyday financial decisionmaking environment: shopping decisions, cost planning for new durables like a smartphone, and simple savings products.
In addition to financial knowledge, the questionnaire contained several questions about students' behavior. The shopping module aims at changing students' purchasing behavior, in particular at reducing impulse purchases. We elicit purchasing behavior and define impulse shoppers as those students who report that they agree much or very much with the following statement: "I buy spontaneously" (impulse shop). 12 This measure has been found to correlate with actual impulse purchases (Rook and Fischer, 1995) . Since the second module of the training deals with budgeting and planning towards a financial goal, students were also asked how they deal with money by the end of the month and about their savings behavior. We measure whether they make ends meet (just enough money), and we ask whether they save (savings) and if so how much (ln(savings)). 13 Finally, they were asked on what they would spend 100 Euro, within a month, if they had no other sources of income. Several categories were available: savings, food and drinks, clothing, magazines, sweets, going out, computer and internet, music, and others. We focus on the share saved by each from the 100 Euro (hypoth. savings).
Table 2 here
The survey ended by asking students about their gender, age, household characteristics, math grade, and cognitive ability. 14 We report the average of these measures as well as class and school characteristics in Table 3 . The table also reports the p-values of the t-statistics obtained from an OLS regression of a treatment dummy on each of the background characteristics. We do not observe significant differences in background variables across treatment and control groups. There is only a marginally significant difference in the percentage of students with low math grades, whereby treated students are slightly more likely to have lower grades. 
Results
In this section, we first assess students' attitudes toward financial issues, their financial knowledge, and there financial behavior before the training. In the second part of our empirical analysis, we evaluate whether the training affects these outcomes. The variables that are used throughout this section are those defined in Table 2 .
Determinants of attitudes, knowledge, and behavior
Empirical evidence on children's and teenagers' levels of financial literacy in Europe is lacking to date. To fill this gap, PISA, a comparative cross-country survey of pupils' education levels, has been extended in some countries to include financial literacy and numeracy modules in its 2012 edition. However, numerous countries, among them Germany and the UK, are not participating in this extension. We thus provide the first evidence on the socio-economic determinants of financial knowledge of German students, which may help assess whether financial literacy should gain more priority in education policies.
We analyze the determinants of the main outcome variables at baseline by estimating linear regression models specified as
where outcome y of student i in the baseline survey depends on a set of k individual characteristics z and the characteristics x of the student's class j. We also include a dummy for the treatment T i to control for possible differences between treatment and control groups in the baseline survey. We control for the following individual characteristics z: gender, log of household size, a dummy for whether the student has a single parent, a dummy for whether German is spoken at home (migrant background), dummies for ordinal categories of the number of books present in the household (socio-economic background), and dummies for a low math grade 15 in the past term (numeracy) and for low cognitive score (if the student correctly answered 50% of the cognition questions). 16 The school and class characteristics
x include the school grade (a dummy which is 1 if the student is in 8th grade, 0 if in 7th grade), class size, and state (Bundesland ) dummies. Table 4 reveals that, at baseline, students are not interested in financial matters.
A majority assess their interest and knowledge in finance as being at a low to medium level (scores 2 and 3 on a 1-5 Likert scale). Their self-assessed knowledge is not high either.
Further, a majority answer at least one question about financial knowledge incorrectly. While the rate of mistakes is between 16% and 25% in each separate question, students appear to lack good knowledge across a variety of dimensions. Since the questions were about basic financial knowledge, this suggests that financial education programs may have the potential to increase these relatively low knowledge levels. Table 4 here
Regarding their financial behavior, almost half of the students report to shop on impulse. This indicates that students may not be developing controlled shopping habits. On the other hand, they appear to make ends meet: only a few say that they just have enough money while a majority had money left over, and also a majority report that they save at least some. These findings are consistent with each other. They are also consistent with the fact that students receive sufficient income (from pocket money from their parents and from other irregular sources, as these children are typically too young to work), which seems to allow them to make their own (impulsive) shopping decisions.
Importantly, we do not observe systematic differences in baseline financial knowledge or behavioral measures between the treatment and control groups. We find a statistically significant and quantitatively important gender difference in attitudes towards finance. As shown in Table 4 , girls' financial interest is on average about 10% lower than that of boys.
This gap is even stronger in self-assessed knowledge. This may be partly driven by girls' lower self-confidence (Croson and Gneezy, 2009), as we do not find evidence of a gender gap in tested financial knowledge. There is however a consistent and significant gap in savings behavior. Girls are more likely to have just enough money left at the end of the week, around 10% say so. In line with this result, they are less likely to save than boys, again about 10%.
The difference in savings also appears in the hypothetical savings task where both girls and boys decide how to spend 100 Euro; we return to this finding below.
Existing studies have found that numeracy and cognitive skills are related to financial knowledge and behavior (e.g., Banks and Oldfield, 2007; Banks et al., 2010; Cole et al., 2011) . Hence, we examine whether numeracy, measured by students' math grade, and cognitive abilities, measured through a battery of four questions taken from Raven's Standard Progressive Matrices, relate to teenagers' responses in the baseline survey. Students with lower numeracy are more likely to answer the financial knowledge questions incorrectly, especially the question asking whether advertising wants to sell (advertising 1). Their financial behavior reflects somewhat less savings and more impulse shopping, but the effects are not significant. In contrast to numeracy, financial literacy and behavior does not vary much by cognition score. 17 Students of low socio-economic status, i.e. those living in a household with less than 10 books, are more likely to save and less likely to make impulse purchases. We find no evidence of socio-economics status on self-assessed financial knowledge and little evidence that it is a determinant of knowledge on the purpose of advertising or the assessment of the risk structure of assets.
The impact of financial education
To measure the effects of financial education, we estimate a classical difference-in-difference (DiD) estimator, comparing the change in outcomes between the baseline and follow-up survey across control and treatment group. We control for individual and class characteristics.
Specifically, we estimate a linear regression model,
where outcome y depends on individual characteristics z and class characteristics x, as in section 3.1, and exposure to the financial training T . P ost is a dummy which takes the value zero for the baseline survey and 1 for the follow-up. Throughout we conservatively cluster standard errors at the school level, as treatment allocation occurred at this level. 18 Figure 1 shows a strong increase in financial motivation among the treated students after the training. In the two bottom histograms of Figure 1 , we observe that the proportion of responses in the categories "much" and "very much" both increase, so that about 30% of teenagers state that they are interested in financial matters after the training compared to about 16% before the training. In contrast, the control group experiences no positive change in these categories. When we use multivariate regression to condition on individual characteristics such as gender, numeracy, cognitive score and socio-economic status, and on class characteristics, this strong effect of the program on students' interest in financial matters persists ( Table 5 ). The difference-in-difference estimate is about 0.57, which corresponds to a 20% increase in interest in finance through the training. We find no evidence that girls are affected by the training any differently from boys 19 , but they start from a much lower level, so that the lower interest in finance among girls documented for the baseline survey persists after the training.
Attitudes towards finance

Figure 1 here
18 The validity of these DiD estimates hinges on reliable measurement of the control group's behavior. Our control group is relatively small with 280 observations compared to 1126 observations in the treatment group, making the measurement of effects in the control group rather noisy. Since we observed no or small differences in the individual characteristics of students before the baseline survey, we also estimate the change in outcomes within the treatment group, but add class-level fixed effects to filter out any class-level heterogeneity. As mentioned above, results remain qualitatively the same when we follow this approach. 19 The estimation results for heterogeneous treatment effects are available from the authors upon request.
The strong training effect on students' interest in financial matters may be due to three factors: (a) that students' motivation to engage with financial topics and with their own finances increases, and (b) that the training provides them with a definition what financial matters are, or (c) a demand effect. Since our survey is not presented as an evaluation of the program but as a survey conducted by university researchers, and both treatment and control students have participated or will participate in the program, a demand effect only in the treated group seems unlikely. Further, since the training in question does not define the term financial matters precisely, we cannot disentangle between (a) and (b). However, both represent positive training effects. The accumulation of financial literacy is not only enhanced by students' motivation to learn about finances. The first step towards financial literacy is building students' awareness for the fact that they make financial choices on a daily basis, so that they do not view dealing with finances as an alien process.
After the training, we see a similarly strong change in self-reported knowledge as for self-reported interest: While the fraction of those with no or little knowledge about finance decreases to 18%, the fraction of teenagers who feel financially literate increases to 41%. When controlling for individual and class characteristics, we find an 0.61 increase in self-assessed financial knowledge, corresponding to a 21% increase in their self-assessed knowledge, as shown in column 2 of Table 5 . Again, girls report to know substantially less about financial matters due to their lower baseline level. In addition, we find a weaker treatment effect among girls than boys. 39.5% to 46.5%. This suggests that financial knowledge increases with the training. This effect is confirmed in Table 6 , where controls are added. The likelihood that students answer all questions correctly increases (marginally) significantly more among the treated students (see column (1) of Table 6 .
Figure 2 here
If we examine each question separately, we observe that the overall improvement in objective knowledge mainly stems from an improvement in the assessment of the risks inherent to different financial products. When asked whether a bank savings account, a house, or company shares are the least risky asset, students shift from real estate to bank account deposits and the percentage giving the correct answer increases by 0.12 percentage points, as shown in column (5) in Table 6 . Table 6 here
Overall, we find strong evidence that the assessment of risk and familiarity with different types of assets increases after the training, and mixed evidence that teenagers become more critical to advertising and more aware of repeated costs in consumer durables.
Financial behavior
As Figure 3 shows, the fraction of students who buy on impulse in our sample is high. Table 7 ), we find that the training decreases the proportion of students reporting that they are buying on impulse frequently by 0.1, corresponding to a 21% decrease in the fraction of impulse buyers. Hoch und Lowenstein (1991) suggest that cognitive exercises help increase self-control and reduce such time-inconsistent choices. This large change is consistent with their hypothesis that willpower can be increased through training. Table 7 here Table 7 also shows the estimates of the training effect on teenagers' ability to make ends meet and on their savings behavior. We do not find evidence of a decrease in the number of students who just have enough money, nor a significant increase in savings. 20 On the one hand, this result is not surprising. The module on savings only provides information about the trade-off between risk, liquidity, and return of different savings products, and does not suggest to students that they should save more. Second, the short time span covered by our quasi-experiment, with no more than three weeks between the training and the follow-up survey, makes it unlikely that strong behavioral changes in savings could be observed. 21 On the other hand, if students adopt new planning habits to save up for a durable good after the financial education program, we would have expected an increase in savings. Such an intention to save could potentially reveal itself in the hypothetical budget allocation task.
In the hypothetical question students allocated a monthly budget of 100 Euros across savings and several consumption categories. Three quarters of students allocate the budget fully across available categories, while allocations do not add up to 100 Euros for 14% and exceed 100 Euros for 9% of teenagers. We graph the average allocation of the treatment group before and after the training in Figure 4 . The main discernible change in the treatment group is the increase in hypothetical savings from 23 to 26%. However, the control group also increases its savings from 25 to 27%. Hence, the results presented in Column (5) of Table 7 reveal that hypothetical savings do not increase significantly more in the treatment group. Overall, while there is a slight tendency to increase savings in this hypothetical task as well as in actual savings, we do not find strong evidence that the training generated a sizeable increase in savings. Figure 4 here 20 We also tested log savings conditional on positive savings, i.e. s = log(S) if S > 0, and did not find evidence of increased savings among savers.
21 Ideally, we would like to measure the behavioral effects of financial education for teenagers by following changes in realized consumption and saving levels over longer time horizons. However, obtaining reliable estimates of saving or consumption using survey methods is generally difficult (e.g., Crossley and Winter, 2012) , and measurement problems are even more severe in the context of this study where survey time is very limited.
Discussion and conclusion
A wide range of studies have shown that adult financial literacy is low. Further, the lack of financial knowledge is correlated with worse financial outcomes: less saving, lower wealth, and lower participation in stock markets. To address these concerns, several initiatives around the world have started to offer financial education in recent years. Yet, there is little consensus or evidence on (i) what constitutes effective financial training and whether low financial literacy levels are due to a lack of information and training or to poor cognitive ability and numeracy skills, and (ii) whether -as is hoped -increasing literacy will lead to better financial outcomes.
In this paper, we evaluate the effect of financial education on teenagers in lower stream schools in Germany. Our study was implemented within a large-scale training program, with compulsory participation of students in treated classes. Our focus has been on the short term effect of training: Does it awake interest in financial matters? Does it increase knowledge?
And if so, can we find short-term changes in some dimensions of financial behavior?
Our study reveals that a financial training intervention raises teenagers' interest and self-assessed financial knowledge significantly. This is an expected result, but an important one. Increasing the interest of teenagers in financial matters is not easy -the right media must be used. Further, their interest is a first step towards increasing their financial literacy and engagement with financial matters in the future. The financial training also increases actual financial knowledge in some dimensions. Teenagers get better at identifying the riskiness of assets, and overall an increase in the number of correct answers is observed.
Students' behavior with respect to shopping also changes: they are less likely to define themselves as impulse buyers. Such a change in buying attitudes is important given concerns that teenagers may purchase durables with considerable running costs without being aware of these costs. The fact that after the training units, teenagers define themselves as less impulsive buyers suggests that their purchases are less likely to be due to a lack of selfcontrol and more the result of some deliberation. The shopping module in the financial training program considered in our study is geared at increasing teenagers' awareness of how they make consumption choices. Hence, the self-reported reduction of impulse purchases may be due to improved cognitive reflection that helps increase self-control. The long-run effects of such behavioral interventions on shopping behavior appear to be an important object for future research.
One of the most striking results of our study is that already among teenagers, there are strong gender differences in all dimensions of financial matters -financial knowledge, motivation, and behavior. Girls show lower motivation in financial matters, a lower selfassessed knowledge, and are less likely to save. Yet we do not find evidence that girls and boys are differently affected by the training -with one exception that may be related to self-confidence: self-assessed knowledge increases less for girls than boys, though we find no differences in the treatment effect on their actual knowledge. It should be an important goal for financial education programs to address the gender gap in financial literacy -a worrisome phenomenon which has been documented among adults, and for the first time in this study, also already at these young ages.
Given the lack of effects of many financial education programs among adults, the results of this study suggest that a successful strategy may be to start early on. The program is successful in raising teenagers' interest in financial matters and their subjective knowledge, as well as in changing their attitudes towards buying. These findings thus suggest that even a relatively short financial education program has the potential to help teenagers become more informed and sovereign consumers. Girl takes value 1 if the student is female, 0 otherwise. Low math takes value 1 if the student obtained a final grade of 4, 5 or 6 from a scale of 1 to 6, where 1 is the highest grade, in the previous year's math class and is 0 otherwise. Low cognition takes value 1 if the student answered correctly less than two or two of the Raven's progressive matrices and is 0 otherwise. Single parent takes value 1 if the student only lives with one parent, 0 otherwise. ln(household size) is the log of household size. German takes value 1 if the language spoken at home is German, 0 otherwise. The variables 0 -10, 11 -25, 26 -100, 101 -200, 201 + books at home take value 1 if the number of books at home falls in the corresponding range. 8th grade takes value 1 if student is in 8th grade, 0 if he is in 7th grade. Class size is the number of students in the class. Vocational training w/ university option takes value 1 if the school belongs to the type of vocational training schools that provide an option to access university. It also takes value 1 if the student is in a class that provides such an option in schools offering both classes without and with the university option. The column Treatment (p-value) reports the p-value of the t-statistic on the coefficient of Treatment, obtained through an OLS regression of each background characteristic on Treatment, estimated with standard errors clustered at the school level. N corresponds to the number of students that answered each question for the student characteristics and to the number of class for the class and school characteristics. Table 2 , and one additional variable At least 1 incorrect answer, which takes value 1 if the student answered incorrectly one or more of the financial knowledge questions. The table also reports the coefficient estimates for the variables Treatment, Female, Low math and low cognition, stemming from a separate regression on each outcome at baseline. OLS estimates are presented and each regression included the following additional control variables: school grade, single parents, log of household size, German as a main spoken language at home, number of books in the household (dummy for each category: 0-10 (omitted), 11-25,26-100,101-200,201+) , and state (dummy for each state). Robust standard errors, clustered at the school level were estimated, *** p<0.01, ** p<0.05, * p<0.1. (1) and self-assessed knowledge in column (2)). Each regression included the following additional control variables: school grade, single parents, log of household size, German as a main spoken language at home, number of books in the household (dummy for each category: 0-10 (omitted), 11-25,26-100,101-200,201+) , and state fixed effects. OLS robust standard errors, clustered at the school level were estimated and are presented in brackets, *** p<0.01, ** p<0.05, * p<0.1. Table 5 . OLS robust standard errors, clustered at the school level were estimated and are presented in brackets, *** p<0.01, ** p<0.05, * p<0.1. Table 5 . OLS robust standard errors, clustered at the school level were estimated and are presented in brackets, *** p<0.01, ** p<0.05, * p<0.1.
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Appendix A
In this appendix, we present some corroborative evidence. Tables A.1 to A.3 present the results of a simple differen estimator with clustered standard errors for financial interest and self-rated motivation, assessed financial knowledge and finally behavior. These estimates are valid if assignment to training is exogenous. We find similar results as in Tables 5 to 7 which report the results of the difference-in-difference estimator. Financial motivation and selfassessed knowledge are significantly higher among those teenagers who receive the training.
Effect sizes are slightly more moderate here but otherwise similar.
We also find similar qualitative results for our measures of financial knowledge: overall knowledge -measured as the sum of correct answers -increases with training, and students' risk assessments improve. Finally, we find that our result on impulse shopping is robust:
trained students' frequency of impulse shopping reduces.
As a further robustness check, we also performed propensity score matching which accounts for potential selection on observables if assignment is not at random (Becker and Ichino, 2002) . We perform Kernel matching with an Epanechikov kernel and a bandwidth of 0.06. Standard errors are bootstrapped using 50 replications. Balancing conditions are satisfied. The matched sample is balanced based on sex, household size, family background (dummy for single parent family), numeracy score (math grade), cognitive ability, and language spoken at home.
We obtain estimates in the same order of magnitude for financial interest and selfassessed knowledge (Table A. 4 ). Due to the resulting loss in sample size, the results are less precisely estimated, so that we do not find a significant impact on impulse shopping and overall financial knowledge. However, our estimates are very similar for students' risk assessment. Table 5 in the main text. OLS robust standard errors, clustered at the school level were estimated and are presented in brackets, *** p<0.01, ** p<0.05, * p<0.1. Table 5 in the main text. OLS robust standard errors, clustered at the school level were estimated and are presented in brackets, *** p<0.01, ** p<0.05, * p<0.1. Table 5 in the main text. OLS robust standard errors, clustered at the school level were estimated and are presented in brackets, *** p<0.01, ** p<0.05, * p<0.1. Note:Estimation using Kernel matching with an epanechikov kernel, 0.06 bandwidth and bootstrapped standard errors (with 50 replications). Balancing conditions are satisfied. The matched sample is balanced based on sex, household size, family background (dummy for single parent family), numeracy score (math grade), cognitive ability, and language spoken at home. We are applying the estimation tools discussed in Becker and Ichino(2002) We are conducting a scientific study into teenagers' financial knowledge and financial decisions and would like to ask a few questions on these topics.
Figures and tables for Appendix A
Your responses to this survey will not have any consequences for you. The responsibility for compliance with data protection regulations lies with Prof. Dr. Joachim Winter at the Ludwig-Maximilians-University Munich. A detailed explanation of these regulations can be found at the end of this questionnaire.
For data protection reasons, we do not want to ask you for your name. Thus, we use the following three questions to link your answers -similar to a bank accounts' pin code -, since we will ask you to participate in a survey again in a few weeks.
F1. What is the first letter of your mother's first name?
F2. What is the first letter of your surname?
F3. What is your street number? (Please fill in all digits, e.g. "7" or "143") F1 F2 F3
Your money and your personal finances
Please circle the item that represents your opinion best.
Q1. "To deal with financial matters…" is no fun 1 2 3 4 5 is great fun Q2. "In money and financial matters, I am…"
badly versed 1 2 3 4 5 very well versed Q3. "I often buy spontaneously, what I like to have." Strongly disagree 1 2 3 4 5 strongly agree Q4. "Advertising intends to inform me about the best products."
Strongly disagree 1 2 3 4 5 strongly agree Q5. "Advertising intends to sell me something."
Strongly disagree 1 2 3 4 5 strongly agree Q6. "Advertising wants to show me what I need." Strongly disagree 1 2 3 4 5 strongly agree Q7. "What happens if you buy a smartphone (e.g. iPhone)?
"When I buy a smartphone, I will have costs (price of the smartphone) only once." Strongly disagree 1 2 3 4 5 strongly agree "When I buy a smartphone, I will have costs several times as long as I still own it."
Strongly disagree 1 2 3 4 5 strongly agree Q8. Christina wants to invest money and take as little risk as possible. 
Your personal details
This section contains questions about you and your family. If you live in more than one family, please answer the following questions with respect to the family with whom you spend most of the time. 
